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If in an R-L-C series circuit the current lags the
applied voltage by 60° then

(@ X, —X, :% (b) X, —X.=+3R

() X =X.=R (d X, -X.=R

A lossy capacitor with loss angle of 0.01 radian,
drawsacurrent of 0.5A when supplied at 1000 V
fromasinusoidal voltage source. The active power
consumed by the capacitor is

(@ 5W (b) 10W

() 2W (d 1w

AnAC voltage sourcewith aninternal impedanceZ,
isconnected to aload of impedanceZ,. For maximum

power transfer to theload, theconditionis
@ [Z2|=[24| b Z,=2,
(©) Z;:_Zl (d) 22221
The resonant frequency of the AC series circuit
showninfiguregivenbelow, inHzis
M=1H

e ™~
o— N ] —
2H 2H 2F
1 1
@ 3 ®) 472
1 1
(c) In (d) 4710

A current wave startsat zero, risesinstantaneoudly,
then remains at a value of 20 A for 10 sec, then
decreasesinstantaneously, remaining at aval ue of
—10 A for 20 sec, and then repeats this cycle. The
rms value of the waveis

(a) 22.36A (b) 17.32A

(c) 8.165A (d) 14.14A

Objective Paper

A el R-L-C 2o 9 |fbhe § [ aw, omgugs
gieed | 60° ggErTH B, F Refd @@ e

R
@ *L=Xc=Tz () X -Xc=+BR

() X -X.=R (d) X =X.=R

UF HEgE HeE fedr em-der 0.01 T P,
SEhE divedl Sid @ 1000V & w® 0.5 A &1 faga

g EfEdr £ 1 JegER 39 @eid 2R At faga
qua el B

(@ 5W (b) 10W
(c) 2W d) 1W

wh AC dieedl &, foreel offafes Sfqeren Z, 8, Z,
gfcramEn art dre | g A S © | EgEr 39 @ |
AR fagd TFiaRer & e @ e

@ [Z:|=|Z,] (b) Z,=2,
(C) Z;:_Zl (d) 22221

few o Yarfes § wERfd AC Il afhe # orgard o,
Hz &, fha=i 2rfr

M=
o—Y YN 211 I I o
2H 2H 2F
1 1
(@ 43 (b) 42
1 1
(c) I (d) 4710

U fqgd W @ W1 I § ARE T A a6l e,
AUEITRid 10 §vs ok 20A & M T TeXl &, -5
31 S & R 20 §%FvE % —10AF W W T ¢ | 3
qE AT 3E T B AR ¢ | FEER 39 T F rms

qM @ g
(@ 22.36A

(c) 8.165A

(b) 17.32A
(d) 14.14A
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6.  Two incandescent bulbs of rating 230V, 100 W 6. & areing s, s 230V, 100 W @ 230V, 500 W
and 230V, 500 W are connected in parallel across % 8, FHAIOY ade § g S 9 S8 {U S 2 | e
the mains. As aresult what will happen? qRemE @ em?

(@) 100W bulbwill glow brighter (@ 100 W & gc& &I FHE
(b) 500W bulbwill glow brighter (b) 500 W &1 gc& &I FHE
(c) Boththebulbswill glow equally bright (c) | g TH T FHERA
(d) Boththebulbswill glow dim (d) T I T ST 3N

7. Intwowattmeter method of measurment of three- 7. 9 & aril o& dqferd e @l faga § & aresdiext & fafy
phase power of a balanced load, if both the A T T, A I aredier o Sl e R
wattmeters indicate the same reading, then the dl 39 IS F AR o6 f6E GER B
power factor of theload is (8) 0.5 g
(@ 0.5lagging (b) 0.5% =H gy
(b) lessthan 0.51agging (d)

(c) unity (d) 053 e el
(d) greater than 0.5 lagging

8.  Measurement of is affected by the 8~ ® A, A9 Af%e § g-faar. = (emf)
presence of thermo-emf in the measuring circuit 1 Sufeef & e A @

() highresistance  (b) low resistance (a) w=a wftrry (b) Fr=r e
(c) capacitance (d) inductance (c) enfem (d) T

9.  Theresponse timeof an indicating instrument is 9. Rl g= 39 ®1 SgfRal @99 fh9 A1 @ S R ©
determined by its (8) Fdm® someh
(a) deflecting system (b) e ol
(b) dampi ng system (©) P sTeh
(c) controlling system
(d) support typeto the moving system (d) AT S 51 FeTTs S

10. The ratio of the reading of two wattmeters 10. [l dfad 3-%f ard e d @bka Fga-afe & 29w
connected to measure active power in a balanced % Qe MU A aredied @ AT @ oo 2018
3-phaseloadis?2: 1. The power factor of theloadis TEIAR 36 Wi & MR- dHEl e
(a) 0.866lag (8) 0.866 szl
(b) 0.866lead (b) 0.866 s
(c) 0.866lagor lead (c) 0.866 weel =1 e
(d) None of the above (d) swe & § Fr T

11.  Thepower inputtoa3-phase, 50Hz, 400V, 4-pole  11.  3-%%, 50 Hz, 400 V, 4-9@ areil Aiex § fagpg-af &1
induction motor is 60 kW and its stator losses are s 60 KW B &R Tgen Rt afg 1kW R 1 3% a8 Hiex
1 kW. If thismotor is running at 4% slip, the rotor 4% Rerd qX o1 &, @ Aex am-af Bree A
copper |ossis (8 1.18 kW (b) 2.36 kW
(@ 1.18kwW (b) 2.36kW

(c) 0.18 kW (d) 0.36 kW
(c) 0.18kW (d) 0.36kW
48 Engineering Career Tutorial (ECT)
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12.

13.

14,

15.

16.

17.

Inatransformer, thecorelossisfoundtobe46 W  12.

at 50 Hz and is 80 W at 70 Hz, both losses being
measured at the same peak flux density. The
hysteresisloss and eddy current lossat 60 Hz is

(8 11W,20W (b) 30W,45W
(c) 16W,30W (d) 22W,40W

Thevoltagewave givenby v = 4coswt produces 13.

a current wave i =1.5coswt —2.598sinwt in a

circuit. The current wave

() leads voltage wave by 60°
(b) lags voltage wave by 60°
(c) leads voltage wave by 30°
(d) lagsvoltage wave by 30°

The damping is D Arsonval galvanometer is 14.

obtained by

(a) ashunt connected across moving coil
(b) eddy current induced in metal discs
(c) fluidfriction

(d) employingsprings

If 6 represents deflection of pointer, thecontrolling  15.

torqueinaspring-controlled indicating instrument

isproportiona to

(@ o (b) 62
1 .

(c) 0 (d) sn®6

Therange of a DC milliammeter can be extended  16.

by using a

(a) low resistancein series
(b) low resistance shunt

(c) highresistancein series

(d) highresistance shunt

For use in AC circuits, potential coil circuit of  17.

el ectrodynamic wattmeter should be purely
(b) inductive
(d) reactive

() resistive
(c) capacitive

fopdl g § 50 Hz X #iz-ai, 46 W 2 @ik 70 Hz
T 80W R 3t Wi U B BT U qEN IeacH
T g9 Y A T 2, o 60 Hz ) e fer-aite qe
FE-gT &I e 2
(@ 11W,20W
(c) 16 W, 30 W

(b) 30W, 45 W
(d) 22W, 40 W

V =4 cos ot ERT YERIT dieed-adT UE dfhe § 4R a1
i = 1.5 cos ot — 2.598 sinwt 3G~ FA T T T
g Bl

(a) dreeda<T & 60° e

(b) Arced-aeT & 60°

(c) drear-atT & 30° SHEm

(d) Ao & 30° g

fETRaaa TeaAiHes § oawad e Y 9T sl
2?7

(@) wfsfid dizw & sfe gt

(b) a1g & fewh & war-gmq URT Fh

(C) T@ =T BT

(d) f&rT T

3 O gk & 98T it Aifad e 2, ar [ MR e
RERC R RECACKC I I CT et S|

(@ o (b) ©

1 .
(c) 0 (d) sin®

forelt DC fefitHier ol ¥ e SANT & 9ers o &bl
g

(@ =it & 7 e &

(b) A ufcREE i &

(c) It § I== ufeRig® &

(d) S=a ufoE® sic 2™

AC Hfal § Wi & & o f[Ega-Tias aredier &
fqedt i |fhe JEd: HE1 BT Aney

(a) wfres (b) XPrE

(c) e (d) wfcrameit
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18. A DC shunt generator builds upto 230 V. Other  18. % DC sic sWiex 230V T% St ¢ adT 2 | 3% &=
conditions remaining same, if only the residual T 9 TR AR g AL & AR FEhd B 3T &
magnetism of the original machineisreversed, the S, @ SRR R diee I Y 9
voltageto which the generator will buildupis (@) 39 qA T | 230V
(@) 230V with brush polarity reversed
(b) 230V with brush polarity same (b) a1 gaam @ TET | 230 V
(c) somewhat lessthan 230V with brush polarity (C) 5 g T W 230V & 3B F

reversed
(d) somewhat lessthan 230V with brush polarity (d) o1 g & T W 230V H B AW
same
19. A 100 kVA single phase transformer exhibits 19,  100kVA & 5 wae B arar SFawER, R e 3 80%
maximum efficiency at 80% of full load and the wA W AR af WeRfd & 8, ofik e Rafg A
total lossin the transform under this condition is ZFEHY & 1000 W I Teba a1 o1 fmmn B | qegen
1000 W. The ohmic losses at full load will be R S & T IHH A B B 2l
(a) 781.25watt (b) 1250 waitt (@ 781.254d@ (b) 1250 dre
(c) 1562.5waett (d) 12500 watt (c) 1562.5are (d) 12500 gre
20. If a3-phaseinduction motor humsduringstarting  20.  af¥ Hg 3-%ef arar JX°T Hiex, a1 B T o 8, oA
up, the probabl e cause could be SEEH BT FN & Tl &
(@) unequal stator phase resistance (@) FHN WX & HfRIg®
(b) opencircuited rotor (b) T uRuy X
(c) interturn short circuit on rotor (c) X W eicda sife afbe
(d) any of the above (d) S & & #E <
21. In a 3-phase synchronous generator, the stator 21. Rt 3-% gt GRS SeY §, €ex FT, € A
winding is connected in star, because a delta ST ST B, FEifh Seer § S A B HieArE oA Teha
connectionwould 2
(a8 have circulating currents due to triple (@) Feh sfE & e qReErd ol & o B
harmonics

(b) requiremoreinsulation and conductor material (b) effers e qo SAIeEE-A 1 STER T 2

(c) require larger conductor and more core (C) =5 AT T T A A AT T E
materia

(d) resultinashort circuit (d) fRem: 9é wfbe & s &

22. A 40 kVA transformer has acore loss of 400 W 22. @& 40 kVA gi=eiHz & His-ai 400 W B o1 R @S
and full load copper loss of 800 W. Thefraction of X qE-2 800 W & | ToJaR 6! Seads eahga
rated |oad at maximum efficiency is FIHA e e ufaerd &

(a) 50% (b) 62.3% (@) 50% (b) 62.3%
(c) 70.7% (d) 100% (c) 70.7% (d) 100%
50 Engineering Career Tutorial (ECT)
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23.

24.

25.

26.

27.

28.

The torque developed in a DC series motor in

unsaturated magnetic circuit conditionis

(@) amost practically constant at all load currents

(b) requiremoreinsulation and conductor materia

(c) require large conductor and more core
material

(d) requireinashort circuit

A 220V shunt motor devel ops atorque of 60 Nm
at an armature current of 10 A. The torque
devel oped when the armature current is20 A, is
(@ 30Nm (b) 240Nm

(c) 84 Nm (d) 120Nm

An alternator has rated field current of 3A. Itis
developing 180 V at afield current of 1.5 A at
rated speed. If its field current is made 3 A rated
speed, then the generated voltage would be

(a 360V (b) 180V

(c) lessthan360V  (d) 270V

High voltage transmission efficiency isin therange

of
(a) 30-45% (b) 55-70%
(c) 5-10% (d) 85-95%

In which of the following industries, are al the
motorstotally enclosed and moisture proof ?

(@) Ironand steel industry

(b) Sugarindustry

(c) Paperindustry

(d) Textileindustry

100 kg of tin is to be smelt during an hour in a
smelting furnace. If the smelting temperature of
tin = 235°C, specificheat = 0.054, latent heat of
liquidification =13.3k cal/kg , initial temperatureof
tin =35°C, value of J=4200Jkcal, then the
capacity of the furnacesis

(a) 2.81kW (b) 126 kW
() 2812kW (d) 3032kw

23.

24.

25.

26.

27.

28.

ferdt DC 9ol & Hiex # IHh! FEga b il R
¥, 3l de feae & o

(@) @ de-gre W AEeRd: T e

(b) =T YA AR FEHeX AT

(c) wfss AR H &Fedhey o R HIX A
(d) wom @y gf

220V @ w% Sic dreY 10 A & emHER-9T & 60 Nm
U fampiad T ol & | Tegar e AF=R-ar1 20A &,
ar deq fae &1 S

(@ 30Nm
(c) 84 Nm

fRell efcereY & ofgAd Hies-aT 3A R | T M W
a9 L5A F hics-ar1 W 180V faskid g & | 7@ 3
IEH HIeS-GRT AT M X 3A FT & Y, A I6h

HATAR IHDN S dleed fhe & S

(8 360V (b) 180V

(c) 360V & Fm (d) 270V

Ied dieed] HERYT der R dmel § e §
(@) 30 — 45%

(b) 240 Nm
(d) 120 Nm

(b) 55— 70%

(c) 5—10% (d) 85— 95%

= & 9§ o Qe & |l diedl ol 95 q9n s ga
ERIE A

(@) T ud @ N

(b) & =@

(c) @ &M

(d) F& @

T WA wE (F4) § 100 kg ot &t w52 H g
213 fof @y A = 235°C &, fafare e =
0.054, W @ T« 1 = 13.3 kCal/ kg, fes1 &
TR aEE = 35°C, @ J= 4200 Jkcal &, &t (W)
F Har e B8Rl

(8 2.81kw
(c) 2812 kW

(b) 1.26 kW
(d) 3032 kW

Engineering Career Tutorial (ECT)



Engineer’s No.1 Choice Top Rankers in GATE, IES & JEn

Our IES Toppers

ALR | ALR ALR
2089 1

o) TR (EE) (ca 4\-/»
i - IIIII “n : |
ne e _E
EE) W Y (EcE) CE) o

Our JEn Toppers

1

(CE) wiiey

Premier institute for preparation of GATE, ESE, PSUs & JEn




SSCJEn - 2011 | Objective Paper

Electrical Engineering

29. Insuspensiontypeinsulator thepotential dropis ~ 29. feas fga-Tas & fawa-u & 8
(a) maximum across the lowest disc (8) T8 Fadt R W afawad
(b) maximum across the topmost disc (b) TR B & e T o
(c) maximum across the disc at the midpoint of )
. (c) R & A=A & fewp WX oTfeam
thestring
(d) uniformly distributed acrossthestring (d) §Y T 0T o i
30. Of the following water turbines, which isnot a 30. = Sd-eaEA & @ HiA-d1 oxaET gfakRn 9 T8
reaction turbine ? 27
(b) Kaplanturbine (b) F< eXE=
(c) Propellerturbine (c) TeF e
(d) Francisturbine (d) ®frE exar=s
31. If the speed of auniversal motor inAC operation 31, 7 fre adfe @ex 3 AC g9 § N, @ Ax
isN,.andin DC operationisN_, (and | = current, DC e # N, &, (7o | = o1, V. = Y& diee, T
V = supply voltage, r = resistance, X = reactance, = ey, X = ufE, cosp = g TPT), d9 S Hiet
cos ¢ = power factor) then the speed ratio Pl T YR bl T B SR feher B
I1X IX
COSp — — cosh —
@ e "y (&) ~- Y
NDC 1- LI’ NDC 1— Lr
V V
1_Lr 1 Ir
(b) NAC = V (b) NAC — V
Npe I N I
cosd — — bC  cosp———
1_£ 1 Ir
(C) NAC = V (C) NAC V
Ngc Ir N Ir
Cos¢ — — DC  COS(—
Ir Ir
cosd — — _z
d) Nac — ¢ \Y% (d) Nac _ cos¢ V
NDC 1_|i NDC 1_£
\ \%
32. Sheathsare used in underground cablesto 32.  offteT el # otERer H g R fow R o g
() provideproper insulation (8) Sfe et & e
(b) provide mechanical strength (b) = afd e # S
(c) protect the cable from moisture (c) #E & T § T §
(d) none of the above (d) ovle & § % T
52 Engineering Career Tutorial (ECT)
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33.

34.

35.

36.

37.

If the frequency of a transmission system is

changed from 50 Hz to 100 Hz, the string efficiency

(@) willincrease

(b) will decrease

(c) remainsunchanged

(d) may increase or decrease depending on the
line parameters

The power station where coal isused as afuel is

cdled

(a) terrestrial power station

(b) thermal power station

(c) solar power station

(d) nuclear power station
Making capacity of acircuit breaker isequal to

(a) 2.55timessymmetrical breaking current

(b) 1.5timessymmetrical breaking current

(c) /2 timessymmetrical breaking current

(d) symmetrical breaking current

A power insulator has 4 units. The voltage across
the bottom-most unit is 33.33% of thetotal voltage.
Itsstring efficiency is

(&) 25%
() 66.67%

(b) 33.33%
(d) 75%

Load factor for the load duration curve shown
belowis

A

100

80-
MWT 50 | l
40 : !

»time

o 40% 70% 100%
(@ 1.0
(c) 0.6

(b) 0.7
(d) 05

33.

34.

35.

36.

37.

afs fpdl Famer gome & aaar 50 Hz @ 100 Hz
T & A, T IqH YT BT EAT [HF YHR GG
gl s

(8) T s

(b) % & s

(c) emRafda &M

(d) =i (AE) & =@l & SFPaR e a1 B9 & S

T8 GI-RYM, el HITA T T 269 & w7 § By 2,
1 Fear 2

() A TER-RIN

(b) @9 qER-RIH

(c) I YraR-RIH

(d) -f@eE qER-wee

fpelt uRuy foaiors @ Ao-emar fFH® avEY el @
(a) wwite oo amT @ 2.55 T

(b) Tufr fodier® amr @ 1.5 T

(c) wHMa fedor a1 & /2 T

(d) Twfg a9/ & aXE]

wh e g § 4z ) u we e 39
T dieed, Fo dieed H 33.33% 8 | TEgAR 3@ @
H T R ©

(@ 25% (b) 33.33%

(c) 66.67% (d) 75%

A WERia R df @k & o 9 e e Emm?

100

801
MWT

60
40

» time

o 40% 70% 100%

(@ 1.0
(c) 0.6

(b) 0.7
(d) 05
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38. Resigtanceswitchingisnormally employedin 38. wfRizw-feee ama: feed sw erar ©
(a) all typesof circuit breakers (@) [T TER % URIY-faaeT
(b) bulkoil circuit breakers (b) gsi-aa uRuy-fegn
(¢) minimumoil breakers (C) e daI-fdsTh
(d) air blast circuit breakers (d) arr aRue-fodss
39. Which oneisthe disadvantage of oil whenusedas 39. fdl o & aRuy fqaiss & 36 o 1 JHEM F1 8,
anarcextinguishing mediumintheail circuit breaker 7 IH A% HE WEH b TY § IEH (6 S
(@) Duringarcing, oil produceers carbon particles (@ o % &9, Id § HET &1 I Bl 8
(b) Duringarcing, oil produces hydrogen gas (b) T & &Y, Tq BlEgeH 16 IO Bl §
(c) Qil provides insulation to the live exposed (c) da, fdi & 9 & S Sigd duRl & fom
contactsfrom the earthed parts of the breaker ENGH a9 ST B
(d) OQil providesgoodinsulation between thefixed (d) o« Re qem el duehl & S STl Sl O
and moving contacts ST 8
40. If the discharge voltage of a thyrite arrester is  40. 3t i aEwEe FMRITS B FERT dcea 373 KV rms
373 kV rms and the rated voltage is 211kV rms, A e deest 211KV rmser @1, 39 FEs & e
the discharge factor of the arrester is IO MY
(@ 1.25 (b) 0.80 (@ 1.25 (b) 0.80
(c) 177 (d) 25 (c) 1.77 (d) 25
41. Duringarcextinction SF, gets 41. -9 & aRE S H @ aReds @ S 8
(a) decomposed into SF, and SF, (@) SF, @ SF, st § fomfed &1 o @
(b) decomposedinto Sand Fions (b) Saem Femst & fqafed & oar &
(c) reducedto SF, (c) SF,T% s=fE & S 8
(d) oxidised (d) sirRiEa & o 2
42. Sparking between thecontactsof acircuitbreaker 42,  uRuy fadise & Husl § B arl THAT S 1 SAHT FH
can be reduced by inserting fepar S | ®
(a) acapacitor in parallel with the contacts (@) dUH & TAMNR T e EN
(b) acapacitor in series with the contacts (b) @t & A F @ dARA &
(c) aresistorintheline (c) @B H ukRlg® 2R
(d) areactor intheline (d) @Ea F gfves am
43. If theinductance and capacitanceof apower system  43. 3 RpEl Afed Tl &1 Uebed aem eniean &as: 1H der
are respectively 1H and 0.01uF and the 0.01 YF & & fafees arr @1 arafree 7= 10A &1,
instantaneous value of interrupted current is 10A, forioTs Huel & AR-UR dicedr fhael ar
then the voltage acrossthe breaker contacts will be (8) 50kv (b) 57kv
(@) 50kv (b) 57kV (c) 60kV (d) 100kV
(c) 60kv (d) 100kV
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44. Which of the following materials for heating

45,

46.

47.

element should be selected if a furnace is to be
used for heating upto temperaturearound 1500°C ?
(@) Eureka

(b) Kantha

(c) Platinum-molybdenum carbon compound

(d) Nichrome

The type of DC generator used for arc welding
should bea

(a) series generator

(b) shunt generator

(c) cumulatively compounded generator

(d) differentially compounded generator

A transistor isoperating in common emitter mode
asshowninfiguregivenbelow. ThevoltageV . is

+10V +20V
310kQ é 5kQ
l———e +
+ > B=125
VCE
Ve = 0.6V
(a) 10.05V (b) 15V
(c) 105V (d) 0.5V

By increasing the transmission voltage to double
of its original value the same power can be

despatched keeping thelineloss
(@) equal toitsorigina value
(b) half theoriginal value

(c) doubletheorigina value

(d) one-fourth of original value

44.

45.

46.

47.

afe et 921 @ @ 1500°C % qurn &, af e
9 9 fea gl @1 ga@ Jod-verd & @9 §
Bl

@ Ftm

(b) et

(c) wifeTy-Hiciee™ FE" AR

(d) e

A ST & fow 69 &R & DC FRex &l JarT T
Bl

(@ Fofi-sFRex

(b) T TR

(c) armEs MM s ex

(d) fries fafyg sFRex

e Big giforex A T U F yelia @ st
fafyr & AR HERA &, @ IHH! areedn Vbl 8nl

+10V +20V
310kQ) é 5kQ
—=e +
+ > B=125
VCE
Ve = 0.6V
(@) 10.05V (b) 15V
(c) 105V (d) 05V

HERUT-aleed] & T JA A9 d G B 4 W, Tad ol
fergger-Stfery TR e % T @z i 8iie i e
@ B

(@ I 99 % I
(b) o A i e
(C) 7 A N g
(d) 5 79 # e
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48. Whichof thefollowingistrue? 48. 1= # & FF-A1 w87
(a) Loadfactor = capacity factor x utilizationfactor () 9 Torh = €Iar Iorh X IR o
(b) Utilisationfactor = capacity factor x load factor (b) STEN o = IR o X AR O
(c) Capacity factor =load factor + utilisation factor (C) =RET Yo = AR ok + I o
(d) Capacity factor =Load factor x utilisationfactor (d) =REr o = R ok X I o1
49. An électric load consumed 17.32 kW at a power 49. w% fagg wR 0.707 (WeerTHl) afRt o6 T 17.32 kW
factor of 0.707 (lagging). For changing theload power P TN B ¢ | AT IFH IR % AR T B 0.866
factor to 0.866 (lagging), the capacitor that isto be (qgzrTedt) T fm S, @ SO WX # GO e o
connected in parallel with theload, should draw Sliew g |eiE el faed & Sw ST
(@) 7.32kVAR (b) 10KkVAR (8) 7.32KVAR (b) 10kVAR
(c) 27.32KVAR (d) 10.32KkVAR (c) 27.32kVAR (d) 10.32kVAR
50. The most appropriate way of mitigating the 50. 9ff-wEd IR HoOR-aEd & 99 & ARRKSEOT & &4
problem of interference between power line and F P FAiyE T BA-A T
commutationlineisto (a) sftrramEs @1 e
(a) transpose the power line ) )
(b) transposethe communication line BT T
(c) usedoublecircuit power line () A wRwer Al - 1 S
(d) usebundled conductor power line (d) Tred =me Sfea-TET & S
000
Answer Key
1 B 2 A 3 D 4 C 5 D
6 B 7 C 8 A 9 B 10 A
11 B 12 D 13 A 14 B 15 A
16 B 17 A 18 A 19 A 20 C
21 A 22 & 23 C 24 D 25 G
26 D 27 G 28 * 29 A 30 A
31 * 32 & 33 B 34 B 35 A
36 D 37 B 38 D 39 A 40 D
41 A 42 A 43 D 44 C 45 D
46 C 47 D 48 D 49 A 50 A
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Solution
1. (b) 230°
. = =105.29 ohm
-~ Angle between V and | is 60° 500 0
Power factor angle = 6 = 60° (Vapoy)?
Aswe know, for series R-L-C circuit 100 Riuo
X, =X 2
tan 0= == = 20 _ 75 61 watt
529
If X, > X, ,
« _x = (200 _ 579 90 wart
tan60° = L~ Xe 5007 105.29
R = P_>P,_, sobulbwith 500watt will glow brighter.
= X =X= 3R 7. (0
2. (@ Power factor = cosd
Loss angle=0.01 radian
k [ BR-P))
180 cos 0= cosktan P—J
or eL: 0.01x — (R+PR)
T
=0.572958 P,=P,
PF. angle= 90 — 0.572958 = cos 0 = cos(tan-10°)
=89.42 )
= cos0=1
Active power consumed = V | cosd . .
100DX O/ . i.e. PF. isunity
= x 0.5 x cos(89.
R ) 10. (@
=4.999 = 5 watt
R
3. (d) p =2
From the maximum power transfer theorem. ’
. (. \BR-P))
Z,=2, — cos 0 = cosktan’lﬁ
4. (¢ th2
L =L, +L,—2M _ COS{tan_l J3(R/P,-1)
=2+2-21 (R/P,+1)
=2H On putting thevalue
5. (d) R )
.= rmsvalue of current R
) (20)°(10+ 0) + (—10)(30—10) PF. = cos 6 = cos 30° = 0.866(lag)
- 10+ 20) 11. (b)
=14.14 A Air gap power i.e.,
6. (b) P,= P — Stator losses
=60—-1=59 kW
_ 2307
Rioo= 0 5290hm Rotor copper loss = sP,

=0.04 x 59 = 2.36 KW
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12.

13.

18.

(d)
Coreloss = Eddy current loss (P)
+ Hysteresis loss (Pg)

19. (a)
At maximum efficiency

Coreloss= Copper loss

= P=kf+kf ie, P=P,
AtS50Hz, P =46 watt So, total loss= P_+ P_ = 1000 watt
= 2
== 46 = k (50)* + k. .50 ..(2) or P. =500 wat
At 70 Hz, P_=80 waitt
¢ at 80% of thefull load then P_ at full load
= 80 =k (70)* + k..70 ...(2)
From equation (1) and (2), = % = 781.25watt
k_=0.01114 '
k. =0.362857 22. (©
Not at 60 Hz, Let KVA at maximum efficiency be S,
P =k_x (60)? P
-~ K x(80) Then S =5,
=0.01114 x 60? P
= 40.104 watt S, [0 07071
P, =k, x (60) = 0.362857 x 60 = S, ~\soo
y e Therefore fraction of rated load at maximum
@ effidency =70.71%
V =4 cos ot
= 31. (%)
i = 1.5 cos ot — 2.598 sinot
For AC supply,
R . e
I—1.5COSCOt+2.598S|n((Dt+E) EAC:V_ I(r + jX) (1)
or i=A cos (ot + 0), where, For DC supply,
A= \/(1.5)2 +(2.598)% + 2x 1.5 x 2.598 x cos[%) Bpe =V —1Ir ()
From equation (1) and (2)
A=3
E _ V-Iz
2.598 -
= ———— E V —Ir
and tan@ 15 DC
- o r
= 0=60 where, cosp=
Now i = cos(mt + 60°)
and V = 4 cos (ot) Epcc N, and
This resembles that current | leads voltage N N e _V-lz
(a) NDC V —Ir
On reversing only the field or only the armature On solvingwewill get finally,
terminalsin case of DC shunt generator, there will No _ cosp—(Ir/V)
be no build up voltage and voltage across armature Npe cosp(l-Ir/V)

becomes zero.
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36. (d)
Thestring efficiency isgiven as

Operating voltage

String efficiency = NUTber

— VO
T NxV,

\Y

gven, |, =0.3333andN =4

1

= Mwing™ 4503333
37. (b)
From the curve,

_100x0.4+60x0.3+40x0.3

votage across
of x| the disc nearest
disc to the conductor

avg 0.4+0.3+0.3
=70 MW
P_=100MV

m

(From theload duration curve)

Pag _ 70 _
P T 100

max

= Load factor = 0.7

40. (d)
It isdefined as,

Discharge voltage (crest value)

Discharge factor =

_ 332

=25
211

V= i
a_ @ C
10—
= V,= 10 G otk10®y = 100KV

43. (d)

Rated voltage (rms val ue)

47.

49.

000

46. (c)

Let thetransistor bein active region then by applying
Kirchoff'slaw to the base emitter loop,
10-[(310x10%-0.6=0
= I, = 30.3225 micro ampere
lc=Blg
=125 x 30.3225 x 10 = 3.79 mA
V. =20-5x183.79 x 107

=1.048volt
V.=V, -V,
= V, =06V
as V=0V
V, >V,

Transistor is operating in active region. The initial
assumptionisvalid

Now, from collector to emitter loop,
20-5x10x(3.79%x10°% -V_=0

= V.,=1048V =105V

(d)
1
P o Ve
V,=2V,
() - (2~
PLz - V1 V1 -
R,
= PL2 =72
(@
QC = P(tan (Pl - tan(Pz)
cos ¢, =0.707
= ¢,=45°
and cos ¢,=0.866
= ¢,=30°
So, Q.=17.32 (tan 45° —tan 30°)
=7.32 KVAR
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